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Causes  and  Consequences  of  Accidental  Injuries  to  Naval  Enlisted  Personnel 
John  C.  Ferguson,  Hichael  S .  McNally,  and  Richard  F.  Booth 

Sugary 

Problem 

A  recent  epidemiological  study  of  Navy  and  Marine  Corps  personnel  during  the  period  1974-1978  revealed  that  8SX 
of  all  deaths  were  from  Accidents,  Poisonings,  and  Violence  (APV)  and  only  15%  from  disease.  Other  important  consequences 
of  accidents  are  hospitalization  and  temporary  or  permanent  disability.  APV  was  shown  to  be  the  leading  cause  of  hospitali¬ 
zation  among  Navy  and  Marine  Corps  personnel  in  1974.  In  order  to  provide  a  basis  for  focusing  accident  prevention  programs 
on  causes  of  accidental  injuries  resulting  in  the  greatest  losses  to  the  naval  service,  it  is  necessary  to  obtain  better 
understanding  of  the  specific  causes  and  consequences  of  accidental  injuries. 

Objective 

The  objective  of  this  study  was  to  provide  a  broad  analysis  of  thd  consequences  of  serious  accidental  injuries  in 
terms  of  frequencies  and  durations  of  hospital izat ion,  physical  evaluation  board  dispositions  resulting  in  loss  to  the 
service  (through  disability),  and  deaths.  These  consequences  were  related  to  causes  of  injury t  types  of  injury ,  and 
duty  status  when  the  injury  occurred. 

Approach 

Participants  included  all  male  Navy  enlisted  personnel  who  had  a  serious  accidental  injury  during  the  5-year  period 
from  1974  through  1978.  A  serious  accidental  injury  was  defined  by  a  hospital izat ion,  a  physical  evaluation  board  action, 
or  a  death.  Data  were  obtained  from  the  medical  history  files  maintained  at  the  Naval  Health  Research  Center.  The  fol¬ 
lowing  information  on  individual  injuries  was  analyzed:  (l)  cause  of  injury,  (2)  type  of  injury  (diagnosis),  and  (3) 

duty  status  when  the  injury  occurred — "on  duty,"  "off  duty,"  or  "duty  status  unspecified." 

Results 

Land  transport  accidents  resulted  in  the  greatest  numbers  of  hospitalizations,  disability  separations,  and  deaths, 
accounting  for  25%  of  all  hospitalizations  and  one-half  of  all  disability  separations  and  deaths.  The  four  most  frequent 
causes  of  accidents — land  transport,  fal Is, athletics ,  and  machinery — ranked  identically  as  leading  causes  of  hospitali¬ 
zations  and  disabilities  and  together  accounted  for  617.  of  hospitalizations  and  947.  of  disability  separations.  Land 
transport,  drowning,  poisoning,  air  transport,  and  guns  and  explosives  accounted  for  85%  of  all  deaths.  Fractures  were 
the  leading  tvpes  of  injuries  resulting  in  hospitalizations  and  disability  separations,  accounting  for  29%  and  52%,  respec¬ 
tively.  Internal  injuries  accounted  for  more  than  one-half  of  all  deaths. 

Off-duty  injuries  accounted  for  58%  of  the  hospitalizat ions;  21%  were  on  duty  and,  for  the  remainder,  the  duty  status 
was  unspecified.  Off-duty  injuries  accounted  for  84%  of  the  disability  separaions,  and  1167.  of  these  occurred  on  duty. 
A  large  proportion  (897.)  of  accidental  deaths  occurred  off  duty;  11%  were  from  on-duty  accidents. 

The  leading  causes  of  on-duty  injuries  were  falls,  machinery,  and  water  transport,  accounting  for  557.  of  all  hospitali¬ 
zations.  The  leading  causes  of  disability  separations  for  on-duty  injuries  were  falls,  machinery,  and  athletics,  and 
the  leading  causes  of  death  from  on-duty  injuries  were  air  transport,  machinery,  and  water  transport. 

Conclusions 

It  was  concluded  that  a  small  number  of  causes  and  types  of  injuries  were  involved  in  the  great  majority  of  accidents. 


a  finding  which  should  make  it  possible  to  concentrate  preventive  measures.  The  leading  causes  and  types  of  injury  result¬ 
ing  in  death  are  quite  dissimilar  to  those  resulting  in  hospitalizations  and  disability  separations.  The  great  majority 
of  accidental  injuries  occur  off  duty  and  are  thus  outside  the  range  of  direct  supervisory  control. 
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IitroOuetloo 

IccUnti  oro  tho  fourth  loaf  tag  couoa  of  death,  fotlbwlng  heart  disease ,  cancer,  sod  strain,  among  parsons  of  all  epos 
In  tho  United  States.  1  for  youths  apod  15-24  accidents  claim  no re  linos  than  all  other  causes  ceadiined  and  shoot  five  tians 
■ore  than  the  nest  leading  cause  of  death.  Because  almost  too- thirds  of  Navy  and  Marine  Corps  personnel  ore  horooon  the 
ages  of  17  and  24,  it  mould  bo  enpsccad  that  the  death  rata  in  this  population  would  he  relatively  high.  A  recent  aptdondo- 

1  ogles l  study  of  Navy  and  Narine  Corps  personnel  during  the  period  1974  through  1978  revealed  that  898  of  all  deaths  ware 

2 

from  Accidents,  Poisonings,  and  Violence  and  only  lit  from  disease.  One  cause,  land  transport  (predeednantly  aotor  vehicle) 
accidents,  accounted  for  alaost  Ml  of  all  deaths  among  naval  personnel. 

Other  laportant  consequences  of  accidents  are  hospitalisation  and  teaporary  or  pc ran  cent  disability.  Accidents,  Poison¬ 
ings,  and  Violence  (APV)  were  shown  to  he  the  leading  cause  of  hospitalisation  aaong  Navy  and  Marine  Corps  personnel  in  1974." 
Furthermore ,  the  APV  category  accounted  for  alaost  251  of  the  total  noneffective  days  lost  through  hospitalisation  (approxi¬ 
mately  one-half  million  days).  Also,  of  tha  leading  20  specific  causes  of  hospital  admissions,  nine. were  trauma  diagnoses. 

This  study  will  provide  a  comprehensive  analysis  of  tha  consaqwences  of  serious  accidental  injuries  in  terns  of  fre¬ 
quencies  end  durations  of  hospitalisation,  physical  evaluation  hoard  dispositions  resulting  in  loss  to  the  service  (through 
disability),  end  deaths.  These  consequences  will  he  ro laced  to  causa s  of  Injury,  types  of  injury,  end  duty  status  when  the 
Injury  occurred.  This  analysis  should  provide  a  basis  for  focusing  accident  prevention  prograsa  on  causes  of  accidental 
Injury  that  result  in  the  greatest  losses  to  the  naval  sarvlca. 

safe* 

Medical  and  death  data  aura  obtained  from  computer  files  mistalnsd  at  Naval  Medical  Date  Services  Center,  Betheede, 
Maryland.  These  records  were  edited  and  incorporated  into  the  nodical  history  files  for  all  active  duty  naval  personnel 
maintained  at  tha  Havel  Health  Research  Center,  Ban  Dingo.  Participants  in  the  study  Include  all  male  Navy  enlisted  person¬ 
nel  who  hod  s  serious  accidental  injury  during  the  5— year  period  from  1974  through  1978.  A  serious  accidental  Injury  ms 
defined  by  a  hospitalisation,  a  physical  evaluation  hoard  action,  or  a  death;  these  were  coded  in  accordance  with  the  Acci¬ 
dents,  Poisonings,  end  Violence  categories  of  tho  International  Classification  of  Dlaeaso.  Adapted  for  Use  in  tho  Pnitod 
States.  81  nth  Revision.  Injuries  worn  not  included  that  ware  self-inflicted,  combat-related,  or  tha  reeult  of  on  assault. 

It  should  he  noted  that  physical  evaluation  hoards  usually,  hut  not  always,  followed  hospitalisations  sod  that  deaths 
generally  were  not  associated  with  either  heapiteliaatlens  or  physical  evelaeclew  hoard  actions. 

Additional  classifications  were  aval lab le  to  further  describe  individual  injuries!  (1)  cause  of  injury  share  it  canid 
he  determined,  (2)  type  of  injury  (diagnosis),  and  (3)  duty  states  shea  the  injury  occurred—' "on  duty,"  "off-duty,”  or  "duty 
statue  unspecified."  A  listing  and  description  at  carnal  factors  and  typos  of  tajurlas  are  presented  la  Table  1. 

Hampers  of  tha  Atmad  forces  may  sot  ho  retired  or  ■■potato*  for  physical  disability  without  a  toll  and  fair  hoar  log 
■pod  Osmond.  Physical  seal sot loo  hoards  era  eoaoticotad  to  provide  those  hearings  and  to  oatva  as  a  fact- finding  body  for 
oaolaattap  the  physical  or  mantel  fitness  of  m*on  to  perform  tha  duties  of  tholr  grads,  rash,  or  rat  tug.  tho  physical 
eveluet ten  hoard  oaa  toeoamomd  tho  following  dtopooitioaa  based  spou  nodical,  «  undent,  and  act tv*  duty  status  records! 

(1)  tsopiisri  or  1 1  men  a  at  dlsshOVlty  retirement,  (2)  uparotloo  with  tosarones  pay,  (3)  discharge  without  benefits— dis- 
dhtUty  ooiotod  prior  to  ouiiotmont,  (A)  ditchmtgo  without  booofito— oil  othor  circumstances,  <S)  fit  for  limited  doty,  and 
(8)  fit  for  fan  doty.  A  peoarol  category  of  "disability  i operation,"  roproisotlsg  aoopowor  loos  to  tho  eervlea,  ms  ersotod 
Dp  comPtaiMg  eat aperies  (1),  (I),  sad  (4)  shove. 

Frmgoaoolos  sad  psfasotagu  of  heepitolleecteao,  fitohlligy  nparottoao,  ami  dsoth  oaa*  notes leted  bp  hamaot  ttatt 


aad  typo  of  ia|mi.  I*  (•»  Mtutw*  of  the  Miwttf  rf  tajnrj  wot*  ntcui  to  «m 

dfoeblllty  ssparsttoos  and  death*  mgl»l,  Ch*  ratio  of  W  tigriW 

xHiau  u  Mto.  a4  1n|tk  o*  IwyttiHittw.  tta  first  iuMrww  iwriM  «  iiiwi  ad  m 
Dw  rttlM  of  IntttaUMttni  to  disability  MftrttiM  M  to  to«i-  reflected  tot  ntottto 


fHKW  or  ootcooOo  aad  thus  yntoM  direct  mum  of  severity  kg 
prooldod  a  imnll;  accepted  todlcotor  of  severity. 


rMItito  of  tow 


or  ,  tag*  of  iajory. 


*f  bSapitgUoetiao 


MU  l 

Description  of  Coosol  Doctors  sad  Typos  of  lejory 


Consol  Factor* 


l.  Hr  transport 


2-  load  transport,  ineludiag  automobiles,  notorcyclaa, 
podostrlans,  and  bicycles 

3.  Motor  transport,  including  all  lajurioa  associated 
with  kasards  inherent  in  that  nsana  of  transporting, 
such  as  aachinsry,  fall*,  oatsrtlght  doors  aboard  ship 

4.  Athletics,  including  physical  training 

5.  Conpllcatlona,  including  reactions  to  nedielnes 
and  conpllcatlona  to  aedlcal  or  surgical  procedures 

6.  Cons  and  explosive* 

7.  Mac binary,  tools,  and  selected  agents.  Including 
electric  current,  cutting  or  piercing  tostrueents, 
end  foiling  object* 

f.  Poisoning,  including  poisoning  by  indaotrlol  toxic 
substances,  either  by  ingestion.  Inhalation,  or  akin 
contact;  insect  and  snake  bites 

9.  Fire,  hot  or  corrosive  substances 

10.  Environmental  factors,  including  excessive  boat 

11.  Drowning  or  submersion 

13.  Falls  and  niscellancoua,  including  twisting, 
turning,  slipping,  lifting,  and  banglng/auffocatlon 
(not  self-inflicted) 


Sgt 


l.  Fracture* 


2.  Dislocations 


3.  Sprains/ strain* 

4.  Band  injuries.  Including  cerebral  contusion  and  brats 
concussion 

5.  Internal  la juries 

6.  Open  wounds.  Including  auputatiuue 

7.  Superficial  injury 

8.  Contusion 

9  .  Foreign  body 

10.  Burns 

11.  Nerve  injur las.  Including  cranial  aervea 

12.  Adverse  effects,  including  reactions  to  uadlclnal  aub- 
atanena 

13.  Toxic  affects,  iocludlag  reactions  to  sen  I  fi»  onset  at 


14.  Bavlrea—atal  effects.  Including  effects  of  physical 
environment,  such  as  hoot,  cold,  and  radiation 

1$.  Caupltcat lows,  including  early  coapllcatlons  of 
traosn,  surgical  procedures,  and  nadlcal  corn 


Frequencies,  parcantagss,  and  rankings  by  causal  factor*  for  hospitalisations,  dtssbility  separation*,  and  deaths 
era  shown  in  fable  2.  Cause  of  Injury  was  unspecified  for  a  relatively  largo  proportion  of  boepltellaatloo#  (23.91), 
hot  this  category  uas  used  to  only  a  few  cases  for  disability  separation*  (0.91)  or  daoths  (1.01)  dbate  detailed  caveat 
intonation  to  gamralty  obtained,  the  unspecified  category  use  excluded  free  all  r askings.. 

Land  transport  accident*  resulted  to  the  greatest  mother  of  hospitalisations,  disability  separations,  had  deaths, 
accouating  for  231  of  all  boopltoUsatloa*  and  sue  halt  of  all  disability  separation*  and  dam**,  the  foor  Moot  f regnant 
caw  toe  of  accidence  land  transport,  tolls,  athletics,  and  oachlasryirsdhs*  IdanticaUy  as  loading  causes  of  heapttaUae- 
tiorn  and  dlaahiliclsa  sod  together  accounted  for  611  of  hospital ioationo  aad  941  of  disability  separation*,  taod  transport, 
dr  own  logs,  polsostags,  oft  transport ,  gad  pm  accoootsd  for  131  of  all  deaths.  Lend  trcMport,  Chile,  and  atMsttto 
wore  the  loading  causes  of  oar*  Bear  loss. 

Frsgaanrioa,  psrrantagsa,  and  raokiags  far  hoapitoliobtiodg,  disability  saparsttans,  and  Isochs  by  SUgStoU  Or  typo 
of  injury  ora  shows  in  Table  3,.  fractures  non  the  landtag  types  of  tajurtos  moulting  t*  basoltsUsotiows  stod  IlsstUttJ 
sapa  rati  ana,  ocaoootisg  .for  291  On  521,  tsspostlsoly.  Fractures,  apealas/ strains)  bed*  lnjortaa,  «p*x  ttoddh*  Ml  DtsUMs  : 
tiooa  onoaottd  fop  7*1  of  alt  hospitalisation*,  odd  tractor**,  sprats*/ serstom,  MsUnllli  agon  oooods,  oad  dtoohtob 


Table  2 


Consequences  ot  Accidental  Injuries  by  Causal  Factor 


Causal  Factor 

Hospital izat ions 

Number  Percent  Rank 

Disability  Separations 

Number  Percent  Rank 

Number 

Deaths 

Percent 

Rank 

Manpower  Loss* 

Number  Percent  Rank 

Land  transport 

9,376 

25.0 

1 

1,463 

48.4 

1 

1,117 

57.5 

l 

2,580 

52.0 

1 

Falls 

6,149 

16.4 

2 

720 

23.8 

2 

94 

4.8 

6 

814 

16.4 

2 

Athletics 

4,436 

11.8 

3 

383 

12.7 

3 

68 

3.5 

8 

451 

9.1 

3 

Machinery 

3,066 

6.2 

4 

277 

9.2 

4 

60 

3.1 

9 

337 

6.8 

4 

Poisoning 

1,583 

4.2 

5 

4 

.1 

11 

120 

6.2 

3 

124 

2.5 

8 

Compl ications 

1,242 

3.3 

6 

5 

.2 

10 

2 

.  1 

11.5 

7 

.1 

12 

Water  transport 

844 

2.2 

7 

17 

.6 

6 

71 

3.7 

7 

88 

1.8 

9 

Fire 

673 

1.8 

8 

8 

.3 

8.5 

20 

1.0 

10 

18 

.6 

10 

Guns 

654 

1.7 

9 

93 

3.1 

5 

115 

5.9 

5 

208 

4.2 

5 

Air  transport 

396 

-1.1 

10 

16 

.5 

7 

118 

6.1 

4 

134 

2.7 

6.: 

Environmental 

296 

.8 

11 

8 

.3 

8.5 

2 

.1 

11.5 

10 

.2 

li 

Drowning/Submersion 

21 

.1 

12 

- 

- 

- 

136 

7.0 

2 

136 

2.7 

6.: 

Unspecified 

8,834 

23.5 

- 

27 

.9 

- 

19 

1.0 

' 

46 

.9 

- 

Total 

37,570 

100.0 

- 

3,021 

100.0 

- 

1 ,9w2 

100.0 

- 

4,963 

100.0 

- 

♦Includes  Disability  Separations  and  Deaths. 

Table  3 

Consequences  of  Accidental  Injuries 

Hospitalizations  Disability  Separations 

Causal  Factor  Number  Percent  Rank  Number  Percent  Rank 

by  Type  of  Injury 

Deaths 

Number  Percent 

Rank 

Manpower  Loss* 

Number  Percent  Rank 

Fractures 

10,860 

28.9 

1 

1,584 

52.4 

1 

119 

6.1 

4 

1,703 

34.3 

i 

Sprains/ strains 

5,514 

14.7 

2 

318 

10.5 

2 

1 

.1 

11.5 

319 

6.4 

5 

Head  injuries 

4,261 

11.3 

3 

196 

6.5 

6 

228 

11.7 

3 

424 

8.5 

3 

Open  wounds 

3,957 

10.5 

4 

276 

9.1 

4 

51 

2.6 

6 

327 

6.6 

4 

Dislocations 

3,042 

8.1 

5 

310 

10.3 

3 

2 

.1 

10 

312 

6.3 

6 

Compl icat ions 

2,404 

6.4 

6 

45 

1.5 

7 

15 

.8 

9.5 

60 

1.2 

9 

Contusions 

2,331 

6.2 

7 

18 

.6 

9 

0 

- 

- 

18 

.4 

13 

Adverse  effects 

1,393 

3.7 

8 

214 

7.1 

5 

75 

3.9 

5 

289 

5.8 

6 

Burns 

996 

2.7 

9 

26 

.9 

8 

22 

1.1 

8 

48 

1.0 

11 

Superficial  injuries  788 

2.1 

10 

3 

.1 

13 

l 

.1 

11.5 

4 

.1 

15 

Internal  injuries 

641 

1.7 

11 

16 

.5 

10 

1,062 

54.7 

1 

1,078 

21.7 

2 

Toxic  effects 

566 

1.5 

12 

2 

.1 

14.5 

49 

2.5 

7 

51 

1.0 

10 

Environmental  effects  381 

1.0 

13 

2 

.  1 

14.5 

301 

15.5 

2 

303 

6.1 

7 

Nerve  Injury 

288 

.8 

14 

6 

.2 

11 

0 

- 

- 

6 

.1 

14 

Foreign  bodies 

148 

.4 

15 

5 

.2 

12 

16 

.8 

9.5 

21 

.4 

12 

Total 

35,570 

100. 0 

_ 

3,021 

100.0 

_ 

1,942 

100.0 

4,963 

100.0 

_ 

^Includes  Disability  Separations  and  Deaths. 

medicinal  effects  accounted  for  89%  of  the  disability  separations.  Internal  injuries  accounted  for  more  than  one-half 

r 

of  all  deaths  (54.7%)  while  envi ronmental  effects  and  head  injuries  accounted  for  another  27%.  Fractures*  internal  injuries, 
and  head  injuries  were  the  leading  injury  types  resulting  in  manpower  loss. 

The  most  frequent  types  of  injury  resulting  in  hospitalization  for  each  causal  factor  are  shown  in  Table  4.  Host 
causal  factors  tended  to  have  unique  patterns  of  associated  injuries.  For  example,  land  transport  accidents  resulted 


4 


most  frequently  in  fractures  or  head  injuries  while  gun  accidents  resulted  in  a  high  frequency  of  open  wounds.  As  would 
be  expected,  fires  resulted  in  burns  in  almost  all  cases,  and  poisonings  generally  resulted  in  toxic  or  adverse  effects. 
Machinery  accidents  most  often  resulted  in  open  wounds  or  fractures.  Athletic  accidents  and  falls  resulted  in  similar 
patterns  of  injury  with  fractures  and  sprains/strains  predominating. 


Table  4 


Percentage  Distribution  of  Accidental  Injuries  by  Causal  Factor  and  Type  of  Injury 

Causal  Factor 


Type  of  Injury 

!a 

2 

3 

4 

5 

6 

7 

8 

9 

12 

U 

12 

13 

Fractures 

31.3 

43.4 

28.2 

34.8 

11.9 

18.3 

6.5 

35.7 

22.8 

Sprain/strains 

17.2 

12.5 

23.7 

22.8 

25.5 

Head  injuries 

20.0 

7.8 

6.6 

7.7 

13.7 

10.2 

Open  wounds 

14.6 

8.5 

14.4 

67.0 

42.5 

10.5 

8.3 

Dislocations 

7.5 

22.2 

10.8 

9.9 

Compl icat ions 

76.4 

6.5 

Contusions 

12.9 

6.2 

9.3 

5.7 

12.8 

7.6 

6.3 

7.3 

Adverse  effects 

69.9 

6.8 

Burns 

87.0 

Toxic  effects 

26.2 

Environmental  effects 

60.1 

81.0 

Other 

24.2 

21.9 

20.3 

7.0 

23.6 

8.3 

23.9 

3.9 

13.0 

16.1 

19.0 

10.7 

9.5 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100. 0 

100.0 

100.0 

100. 0 

al  =  Air  transport  (N  =  396);  2  =  Land  transport  (N  =  9»376);  3  =  Water  transport  (N  =  844);  4  =  Athletics  (N  =  4,436); 

5  =  Complications  (N  =  1,242);  6  =  Guns/Explosives  (N  =  654);  7  =  Machinery  (N  =  3,066);  8  =  Poisoning  (N  =  1,583); 

9  =  Fire  (N  =  673);  10  =  Environmental  (N  =  296);  11  =  Drowning/Submersion  (N  «  21);  12  =  Fails  (N  =  6,149);  13  =  Unspeci¬ 
fied  (N  =  8,834). 


Consequences  of  accidental  injuries  as  a  function  of  duty  status  are  shown  in  Table  5.  Frequencies  and  percentages 
of  hospitalization,  disability  separations,  and  deaths  by  duty  status  at  the  time  of  the  accident  are  indicated.  Of  37,570 
hospital  admissions,  58X  were  for  injuries  that  occurred  off-duty;  of  207.  of  these  admissions,  duty  status  was  not  known 
or  not  recorded.  Of  3,021  disability  separations,  84%  were  for  off-duty  injuries  and  16  for  on-duty  injuries;  only  0.1% 
were  unspecified  as  to  duty  status.  A  large  proportion  (89%)  of  deaths  was  related  to  off-duty  accidents;  11%  were  from 
on-duty  accidents  and  only  0.4%  unspecified  as  to  duty  status. 

Table  5 


Consequences  of  Accidental  Injuries  by  Duty  Status 

Disability 

Hospitalizations  Separations  Deaths 


Duty  Status 

Number 

Percent 

Numbe  r 

Percent 

Number 

Percent 

On-duty 

8,051 

21.4 

488 

16.2 

204 

10.5 

Off-duty 

21,860 

58.2 

2,530 

83.7 

1,733 

89.2 

Unspecif led 

7,659 

20.4 

3 

.1 

5 

.3 

r 

Total 

37,570 

100.0 

3,021 

100.0 

1,9*2 

100.0 

5 


Although  only  211  of  all  hospitalizations  were  for  injuries  specified  as  occurring  on  duty*  these  accidents  are 


especially  worthy  of  attention  because  of  the  degree  of  command  supervision  and  control  that  exists  and,  therefore,  the 
greater  opportunity  for  intervention  and  prevention.  The  consequences  of  on-duty  injuries  by  causal  factor  are  shown 
separately  in  Table  6.  It  is  noteworthy  that  the  leading  causes  of  injury  are  quite  different  for  on-duty  accidents 
as  conpared  to  off-duty  accidents.  The  leading  causes  of  on-duty  injuries  were  fails,  machinery,  and  water  transport 
which  accounted  for  551  of  all  hospital  admissions  for  injury.  The  leading  causes  of  disability  separations  for  on-duty 
injuries  were  falls,  machinery,  and  athletics,  and  the  leading  causes  of  death  from  on-duty  injuries  were  air  transport, 
machinery,  and  water  transport. 


Table  6 

Consequences  of  On-Duty  Accidental  Injuries  by  Causal  Factor 


Hospitalizations 

Disability  Separations 

Deaths 

Manpower  Loss* 

Causal  Factor 

Hober 

Percent 

Rank 

Number 

Percent 

Rank 

Hotter 

Percent 

Rank 

Number 

Percent 

Rank 

Falls 

2,185 

27.1 

l 

242 

49.6 

l 

11 

5.4 

6 

253 

35-6 

1 

Machinery 

1,537 

19.1 

2 

108 

22.1 

2 

25 

12.3 

2 

133 

19.2 

2 

Water  transport 

709 

8.8 

3 

16 

3.3 

5 

24 

11.8 

3 

90 

5.8 

5 

Athletics 

502 

6.2 

4 

65 

13.3 

3 

3 

1.5 

9 

68 

9.8 

4 

Complications 

939 

5.5 

5 

2 

.4 

10 

0 

0 

- 

2 

.3 

12 

Land  transport 

392 

9.9 

6 

17 

3.5 

4 

16 

7.8 

4.5 

33 

4.8 

6 

Air  transport 

356 

9.9 

7 

15 

3.1 

6 

96 

47.1 

l 

111 

16.0 

3 

Fire 

318 

9.0 

8 

2 

.4 

10 

6 

2.9 

7 

8 

1.2 

9 

Poisoning 

300 

3.7 

9 

2 

.4 

10 

1 

.5 

10 

3 

.4 

11 

Guns 

188 

2.3 

10 

9 

1.8 

7 

4 

2.0 

8 

13 

1.9 

6 

Environmental 

123 

1.5 

11 

7 

1.4 

8 

0 

0 

- 

7 

1.0 

10 

Drowning/Submersion 

5 

.1 

12 

0 

0 

- 

16 

7.8 

4.5 

16 

2.3 

7 

Unspecified 

997 

12.9 

- 

3 

.6 

- 

2 

1.0 

- 

5 

.7 

* 

Total 

8,051 

100.0 

488 

204 

100. 0 

692 

100.0 

♦Includes  Disability  Separations  and  Deaths, 

The  leading  causes  of  off-duty  injuries  (not  shown  separately)  were  as  follows:  Land  transport,  athletics,  and 
falls  accounted  for  71%  of  hospital  admissions;  land  transport,  falls,  and  athletics  were  leading  causes  of  disability 
separations,  and  land  transport,  drovnlngs,  and  poisonings  were  leading  causes  of  death. 

The  severity  of  accidental  injuries  in  terms  of  rankings  on  three  indices  or  criteria  was  examined  in  relation  to 
causal  factors  and  type  of  injury.  Results  are  shown  in  Table  7. 

Land  transport  (motor  vehicle)  accidents  and  guns  caused  severe  injuries  in  terms  of  ail  criteria— disability  sepa¬ 
ration,  deaths,  and  average  length  of  hositalization.  Falls  and  athletics  caused  relatively  severe  injuries  in  terms 
of  disability  separations  and  length  of  hospitalization  but  not  deaths*  Internal  injuries  were  most  severe  in  terms 
of  the  death  criterion;  internal  injuries  also  resulted  in  relatively  long  hospitalizations  but  relatively  few  disability 
separations.  Environmental  effects  (heat,  cold,  and  radiation)  and  toxic  effects  were  relatively  severe  with  respect 
to  the  death  criterion  but  not  the  disability  separation  or  length  of  hospitalization  criteria.  Superficial  injuries, 
contusions,  and  treatment  complications  were  the  least  severe  types  of  injuries  with  respect  to  all  criteria  combined. 

Discussion 

Since  relatively  few  causes  and  types  of  injury  accounted  for  the  majority  of  hospitalizations  and  disability  sepa¬ 
rations,  it  should  be  possible  to  concentrate  preventive  or  emergency  service  efforts  on  specific  causes  and  types  of 
injuries*  Accidents  due  to  land  transport  (motor  vehicles),  falls,  athletics,  and  machinery  accounted  for  61%  of  all 
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Table  7 


Severity  of  Accidental  Injuries  by  Causal  Factor  and  Type  of  Injury 


Hospitalizations/ 
Disability  Separations 


Causal  Factor 

Ratio 

Rank* 

Land  transport 

6.4 

1 

Falls 

8. 5 

3 

Athletics 

11.6 

5 

Machinery 

11. 1 

4 

Poisoning 

395.8 

11 

Complications 

248.4 

10 

Water  transport 

49.6 

8 

Fire 

84.1 

9 

Guns 

7.0 

2 

Air  transport 

24.8 

6 

Environmental 

37.1 

7 

Dr  own  i  ng  /  S  ubtoe  r  s  i  on 

- 

- 

Type  of  Injury 

Fractures 

6.9 

2 

Sprains/strains 

17.3 

5 

Head  injury 

21.7 

6 

Open  wounds 

14.3 

4 

Dislocations 

9.8 

3 

Complications 

53.4 

11 

Contusions 

129.5 

12 

Adverse  effects 

6.5 

l 

Burns 

38.3 

8 

Superficial  injuries 

262.7 

14 

Internal  injuries 

40.1 

9 

Toxic  effects 

283.0 

15 

Environmental  effects 

190.5 

13 

Nerve  injury 

48.0 

10 

Foreign  bodies 

29.6 

7 

aRankings  are  all  from  most  (I)  to  least  severe. 


Hospital izations/ 

Deaths 

Ratio  Ranka 

No.  of 
Hospital 

Days3 

Rank 

8.4 

4 

25.2 

1 

65.4 

10 

15.2 

5 

65.3 

9 

16.2 

3 

51.1 

7 

15.0 

6 

13.2 

6 

5.2 

12 

621.0 

12 

11.1 

10 

11.9 

5 

14.0 

9 

33.7 

8 

15.8 

4 

5.7 

3 

22.1 

2 

3.3 

2 

14.1 

8 

148.5 

11 

9.8 

11 

.2 

1 

14.9 

7 

91.2 

9 

27.4 

l 

5514.0 

13 

12.1 

7 

18.7 

6 

8.2 

12 

77.6 

8 

17.1 

6 

1521.0 

12 

19.9 

2.! 

160.3 

10 

11.5 

8 

- 

- 

8.1 

13 

18.6 

5 

5.4 

14 

45.3 

7 

17.9 

5 

788.0 

11 

8.6 

10 

.6 

l 

19.4 

4 

11.4 

4 

5.0 

15 

1.3 

2 

8.3 

11 

- 

- 

19.9 

2.! 

9.3 

3 

8.7 

9 

hospitalizations  and  94%  of  all  disability  separations.  Musculoskeletal  system  injuries  (fractures,  dislocations,  and 
sprains/stralns)  accounted  for  73%  of  all  disability  separations.  The  leading  causes  and  types  of  injury  resulting 
in  death  were  quite  dissimilar  from  those  resulting  in  hospitalizations  and  disability  separations,  but  again  a  relatively 
small  number  of  causes  and  types  of  injury  produced  the  majority  of  deaths.  The  five  leading  causes  of  death — land 
transport,  drowning,  poisoning,  air  transport,  and  guns — and  the  five  leading  injury  types — internal  injuries,  environ¬ 
mental  effects,  head  injuries,  fractures,  and  adverse  effects — comprise  83%  and  92%,  respectively,  of  all  deaths. 

The  finding  that  causes  of  injury  have  unique  patterns  of  injury  types  has  implications  for  the  providing  of  emer¬ 
gency  services  and  possibly  even  for  hospital  staffing.  Locations  where  there  is  the  potential  for  machinery  accidents 
should  be  prepared  to  treat  open  wounds  and  fractures.  Almost  two-thirds  of  water  transport  accidents  were  fractures, 
open  wounds,  spralns/st rains ,  and  contusions, 

A  large  proportion  of  accidental  injuries  resulting  in  hospitalizations,  disability  separations,  and  deaths  occurred 
off  duty  and  are  thus  outside  the  range  of  direct  supervisory  control.  Different  methods  of  insuring  compliance  with 
safety  regulations  and  preventive  measures  may  be  required  for  the  off-duty  environment. 

The  finding  that  the  leading  causes  of  death  in  an  on-duty  status  was  dissimilar  from  those  in  an  off-duty  status 


emphasizes  the  importance  of  the  environment  in  which  the  accident  occurred.  In  this  study  the  risks  inherent  in  the 
leading  causes  of  death — air  transport,  machinery,  and  water  transport — are  all  environments  with  considerably  greater 
exposure  in  an  on-duty  status.  Although  on-duty  accidents  accounted  for  a  small  proportion  of  the  total,  there  were 

a  small  number  of  on-duty  causes  that  comprised  over  501  of  the  total.  Air  and  water  transport  and  machinery  are  the 

most  important  of  these  because  they  are  associated  with  the  highest  incidence.  Safety  management  and  comaand  supervision 
should  continue  to  stress  aviation  safety  and  put  more  emphasis  on  programs  to  reduce  the  hazards  inherent  in  water  trans¬ 
port  and  machinery. 

V  The  indicators  of  manpower  loss  and  severity  appear  to  be  meaningful  and  useful  as  measures  of  hazards  inside  and 

outside  the  work  place,  reflecting  the  relative  severity  and  cost  of  consequences  in  terms  of  length  of  hospital  stay, 

replacement  costs,  and  permanent  manpower  loss  to  the  service.  The  predominance  of  accidental  injuries  due  to  land  trans¬ 

port,  guns,  falls,  machinery,  and  athletics  associated  with  the  manpower  loss  and  the  hospitalization/disability  ratio 
severity  indicator  should  alert  military  supervisors  and  safety  personnel  to  these  causes  for  increased  accident  prevention 
efforts.  These  severity  measures  have  promise  as  useful  tools  for  more  detailed  future  analyses  and  comparative  studies. 

The  purpose  of  this  study  was  to  provide  a  broad  analysis  of  the  consequences  of  serious  accidents.  In  pursuing 
this  goal,  it  became  apparent  that  more  detailed  analyses  of  some  additional  factors  contributing  to  accidents  would 
be  needed  to  provide  guidelines  for  reduction  and  prevention.  Specifically,  analyses  of  the  interaction  of  cause  and 
type  of  injury  would  provide  inf onaat ionon  how  to  focus  prevention  measures.  An  analysis  of  the  on-duty  work  setting 
would  lead  to  the  identification  of  high  risk  occupations  and  work  assignments.  The  results  of  research  on  the  relation¬ 
ship  of  occupation  to  demographic  variables,  personality  characteristics,  job  experience,  and  supervisory  level  would 
allow  further  focused  prevention  measures  for  certain  types  of  individuals,  occupations,  and  environments. 


1.  Land  transport  and  fractures  were  the  leading  cause  and  type  of  injury.  A  small  number  of  causes  and  types 
of  injury  are  involved  in  the  great  majority  of  accidents.  The  same  four  causes — land  transport,  falls,  athletics,  and 
machinery — accounted  for  61%  of  all  hospitalizations  and  94%  of  all  disability  separations.  This  finding  should  make 
it  possible  to  concentrate  prevention  measures  and  emergency  services. 

2.  The  leading  causes  and  types  of  injury  resulting  in  death  are  quite  dissimilar  to  those  resulting  in  hospitaliza¬ 
tions  and  disability  separations;  also,  the  leading  causes  of  death  in  on-duty  status  are  dissimilar  from  causes  in  off- 
duty  status. 

3.  Fractures  result  in  the  longest  average  hospital  stay  of  27.4  days,  followed  by  dislocations  and  nerve  injuries 
at  19.9  days. 

4.  Causes  of  injury  are  associated  with  unique  patterns  of  types  of  injury.  This  finding  has  implications  for 
the  providing  of  emergency  services. 

5.  The  great  majority  of  accidental  injuries  resulting  in  hospitalizations,  disability  separations,  and  deaths 
occur  off  duty  and  are  thus  outside  the  range  of  direct  supervisory  and  management  control. 

6.  Air  and  water  transport  and  machinery  are  on-duty  causes  resulting  in  more  than  70%  of  the  total  deaths.  On- 
duty  accidents  are  more  under  management  supervision  and  control  than  off-duty  accidents.  Safety  management  should  con¬ 
tinue  to  stress  aviation  saTety  and  put  more  emphasis  on  programs  to  reduce  the  hazards  inherent  in  serving  aboard  ship 
and  in  working  with  machinery. 
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